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(57) ABSTRACT 

A method and system for load balancing used in a mobile 
telecommunications network. The load balancing system 
includes a mobile services switching center and a first base 
station controller coupled to the mobile services switching 
center for managing a first plurahty of cells. The load 
balancing system further includes a second base station 
controller coupled to the mobile services switching center 
for managing a second pliuality of cells, where one cell of 
the first plurality of cells is adjacent to one cell of the second 
plurahty of cells. The second base station controller includes 
a processor responsive to receiving a first load indication 
message from the first base station controller in order to 
determine whether to handover at least one ongoing call 
from the one cell of the second base station controller to the 
one cell of the first base station controller. 

29 Claims, 3 Drawing Sheets 
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SYSTEM AND METHOD USED IN A MOBtt^E The load balancing system includes a mobile services 

TELECOMMUNICATIONS NETWORK FOR switching center and a first base station controller coupled to 

LOAD BALANCING ONGOING CALLS the mobile services switching center for managing a first 

BETWEEN DIFFERENT BASE STATION plurality of cells. The load balancing system further includes 

CONTROLLERS 5 a second base station controller coupled to the mobile 

services switching center for managing a second plurality of 
cells, where one cell of the first plurality of cells is adjacent 
to one cell of the second plurality of cells. The second base 

This application is related to two U.S. applications filed station controller includes a processor responsive to receiv- 

on Mar. 6, 1998 in the name of Pontus Wallentin entitled lo ing a first load indication message from the first base station 

"Telecommunications Inter-Exchange Measurement Trans- conU-oller in order to determine whether to handover at least 

fer" Ser. No. 09/035,827 and "Telecommunications Inter- one ongoing call from the one cell of the second base station 

Exchange Congestion Control" Ser. No. 09/035,788; both of controller to the one cell of the first base station controller, 

which are hereby incorporated by reference herein. accordance with the present invention, a system and 

BACKGROUND OF THE INVENTION method are provided for balancing an ongoing call load 

i u • 1 1- 1 J r »u T across a boundary between adjacent cells that are controlled 

1, Technical Field of the Invention . ,.rc . i_ ... n 

^ . , , . , by Qinerent base station controllers. 

The present invention generally relates to a mobile tele- * , . , • . . 

communications network and, in particular, to a system and ^ r° /iV l '"^'^u ' ^^^T 

method used in a mobile telecommunicaUons network for ,„ T f » ''^f station controller 

load balancing ongoing calls between different base station Seneratmg a load indication menage whenever the number 

controllers of available trafiac channels withm a cell changes so as to 

^ ,^ . f r» 1 . J A * exceed or fall below a predetermined threshold. 

2. Descnption of Related Art , . , . . . 

. . . I . * 1 u ■ u- Further in accordance with the present invention, a 

A mobile telecommumcations network having an archi- j j . ^ j r Ti- • t j ■ j- 

, ^ J. **t.^iuio* f»*Lr^ method and system are provided for utilizing a load indica- 

tecture according to the Global System for Mobile Commu- 25 • j «" * j j f 

• *• a ** * 1 J w *- J c 11 tion message m a different and more advantageous manner 

nications (GSM) specification includes a multitude of cells. ■ . j j u 

^ ii «:*- ij-j u- than was intended by the GSM specification. 

The cells effectively divide an arbitrary geographic area into ^ *^ 

a plurality of contiguous radio coverage areas; each of which BRIEF DESCRIPTION OF THE DRAWINGS 

is served by a base transceiver station (BTS). ITie BTS . . , j * j- *i. j j 

. „ . - r J u c . «r A more complete understandmg of the method and appa- 

serves each cell by utiiizmg a Umited number of trafiSc 30 ^ r^u *■ u u ju c * fu 

, 1 * * 11 J u u * * n ratus of the present mvention may be had by reference to the 

channels that are controlled by a base station controller r n • j * -i j j • *• u * i • 

/T»c^\ Tn^oe/^- 11^* • J *i folio wmg detailed descnption when taken m conjunction 

a rou ^'the BT& ' ^"^ the accompanying drawings wherein: 

' Thr^C may have a feature known as "CeU Load FIG. l is a block diagram of a mobile telecommunications 

Sharing" to increase the capacity and operating performance 35 network inoorporating a load balancmg system, in accor- 

e ,u 4 1 u a- *• 1 u 1 • .u 11 daucc With the present invention: 

of the network by effectively balancing the ongoing call ^ 

loads between the cells that are adjacent to one another. For ^ ^ ^ diagram iUustrating in greater detail the 

example, at any time a particular cell may have a high ^^^^ balancing system shown in FIG. 1; and 

ongoing call load, while adjacent cells have low ongoing call FIG, 3 is a simplified flow diagram of an operation of the 

loads, thus triggering the "Cell Load Sharing" feature of the 40 load balancing system shown in FIG. 1. 

base station controller to balance the various call loads DETAILED DESCRIPTION OF THE DRAWINGS 

between the different cells. The BSC balances the various 

call loads by transferring some of the ongoing calls from the Referrmg to the Drawmgs, wherein like numerals repre- 

cell having the high ongoing caU load to the adjacent cell(s) throughout FIGS. 1-3, there is disclosed an 

having the low ongoing call load. Of course, the ongoing call 45 exemplary load balancing system 50, which can be used to 

load for any ceU is constantly changing due mainly to implement a preferred embodiment of the present invention, 

origination of new calls and handovers of calls from trav- Although a mobile telecommunications network 100 

eling mobile terminals. embodying the load balancing system 50 of the present 

However, the "Cell Load Sharing" feature currendy used invention will be discussed based on the Global System for 

will operate only with respect to the cells or base transceiver 50 Mobile Communications (GSM) specification, those skilled 

stations that are controlled by one base station controller. ^ appreciate that the GSM specification is only 

Thus, if a cell associated with a different base station one of many specifications and standards that may utilize the 

controller is adjacent to the cell controUed by another base principles of the present invention. Accordingly, the load 

station controller, then no balancing of the ongoing calls can balancing system 50 descnbed should not be construed in 

be completed, because the required information is not com- 55 such a limiting manner 

municated between the different base station controllers. Referring to FIG. 1, there is illustrated a block diagram of 

Accordingly, there is a need for a method and system used mobUe telecommunications network 100 incorporating 

in a mobUe telecommunications network for load balancing exemplary load balancing system 50. Excluding the load 

ongoing calls between adjacent cells controUed by different balancing system 50, the general architecture of the mobile 

base station controllers. There is also a need for a system and 6° telecommunication network 100 is based substantially on 

method for transmitting load indication messages between specification. 

different base station controllers. These and other needs are Tbe mobile telecommunications network 100 includes a 

satisfied by the system and method of the present invention. pluraUty of cells UOa-llOA that effectively divide an arbi- 

Qir]V;nv4ADv np xm: ixn/cKmnM geographic area into a plurality of contiguous radio 

SUMMARY OF THE INVENTION ,5 ^^^.^g^ ^^^^ ^ ^^^^ transceiver station (BTS) 

The present invention is a method and system for load 125a-12Sh consisting of transmitter and receiver aDtenna(s) 

balancing used in a mobile telecommunications network. (not shown) is positioned within each cell UOfl-llOyi. 
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Different groups of neighboring cells (e.g., cells 
llOfl^liOc) are then associated with a particular base station 
controller (e.g., BSC-1 150). A number of BSCs (e.g., 
BSC-1 150 and BSC-2 155) may, in turn, be associated with 
a mobile services switching center/visitor location register 5 
(e.g., MSCAHJl 130). As an illustration, the BSC-1 150 
provides mobile service for cells llOa-llOc, while the 
BSC-2 155 provides mobile service for ceUs llOrf-llOA. 
The BSC-1 150 and BSC-2 155 are in turn coupled to the 
MSC/VLR 130, which generally functions as an interface lo 
between the mobile telecommunications network 100 and, 
for example, a public switched telephone network (PSTN) 
(not shown). The load balancing system 50 preferably 
includes the BSCs (e.g., BSC-1 150 and BSC-2 155) and the 
MSCA^LR 130, which are discussed in greater detail with is 
reference to FIGS. 2-3. 

Referring to FIG. 2, there is illustrated a block diagram of 
the exemplary load balancing system 50. The load balancing 
system 50 generally includes the MSCA^LR 130 coupled to 
the BSC-1 150 and the BSC-2 155 for balancing an ongoing 20 
call load in opposite directions across a boundary 202 
between the adjacent cells llQb and 110/ The adjacent cells 
nOb and 110/ are controlled by the BSC-1 150 and the 
BSC-2 155, respectively. For clarity, the description of the 
load balancing system 50 will include only two BSCs (e.g., 25 
BSC-1 150 and BSC-2 155) each having adjacent cells (e.g., 
cells llOb and 110/); however, the system may include any 
number of BSCs. 

The BSC-1 150 includes a processor- 1 210 for determin- 
ing whether or not to handover at least one ongoing call from '^^ 
the cell 110b to the cell 110/ in view of the number of 
ongoing calls within the two cells. Likewise, the BSC-2 155 
includes a processor-2 230 responsible for determining 
whether or not to handover at least one ongoing call from the 
cell 110/ to the ceU 1106. The BSC-1 150 and BSC-2 155 
can further include conventional components, such as a 
regional processor, group switch and signaling terminal 
central, etc. 

The reason for ordering a handover associated with load ^ 
balancing is not to be confused with the traditional handover 
associated with a moving mobile terminal 245. For example, 
the traditional handover would be completed when the 
mobile terminal 245 travels from the cell 1106 to the cell 
110/ and the ongoing call is transferred to the cell HOf as 
the mobile terminal enters the cell 110/ Notably, the load 
balancing handover of the present invention may be com- 
pleted for load balancing purposes to transfer the ongoing 
call from the cell 1106 to the cell 110/ even though the 
mobile terminal 245 remains within the cell 1106. 

The processors 210 and 230 each include a load monitor 
234 for continuously or periodically updating the number of 
traffic channels that are currently active and can not accept 
a new call or an ongoing call via a traditional handover 
procedure. The load monitor 234 may also periodically or 55 
continuously calculate a percentage of the active traffic 
channels with respect to a total number of traffic channels 
assigned to any one of the cells. The number of active traffic 
channels or the percentage described above may be referred 
to as a resource utilization number (RUN). 

A comparator-1 236 incorporated within the processor- 1 
210 compares a predetermined threshold (described below) 
to the RUN associated with the cell 1106 to determine if a 
load indication message- 1 238 must be generated and trans- 
mitted via the MSC/VLR 130 to the BSC-2 155. The load 65 
indication message-1 238 is generated whenever the RUN 
(e.g., the number of active traffic diannels) within the cell 
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1106 changes so as to exceed or fall below a predetermined 
threshold. It should be noted that the load indication 
message-1 238 of the present invention is thus used in a 
different, more advantageous manner than was originally 
intended by the GSM standard. 

For example, the load indication message-1 238 will not 
be generated if a prior RUN was below/above the predeter- 
mined threshold and the current resource utilization number 
is below/above the predetermined threshold, respectively. 
However, the load indication message-1 238 will be gener- 
ated and transmitted to the BSC-2 155 whenever the prior 
RUN was below/above the predetermined threshold and the 
ciurent RUN is above/below (e.g., opposite sides) the pre- 
determined threshold, respectively. 

Alternatively, the load indication message-1 238 may be 
periodically generated and transmitted to the BSC-2 155 
dtiring predetermined intervals of time without comparing 
the RUN associated with the cell 1106 to the predetermined 
threshold. In such a case, the load indication message-1 238 
would be comparable to the resource utilization niunber. 

A comparator-2 240 is incorporated within the 
processor-2 230 to compare a predetermined threshold and 
the RUN associated with the cell 110/ to determine if a load 
indication message-2 242 will be generated and transmitted 
via the MSCAT.R 130 to the BSC-1 150. The load indica- 
tion message-2 242 is generated whenever the RUN within 
the cell llO/i changes so as to exceed or fall below the 
predetermined threshold. As mentioned above, the load 
indication message-2 242 may be periodically generated and 
transmitted to the BSC-1 150 during predetermined intervals 
of time without comparing the RUN of the cell 110/ to the 
predetermined threshold. Also, some of the load indication 
information could be included in messages transmitted using 
the traditional handover procedures. 

Upon receiving the load indication message-2 242, the 
BSC-1 150 (and more specifically the processor- 1 210) will 
determine whether to attempt transfer of at least one of the 
ongoing caUs within the cell 1106 to the cell llOf. The 
processor-1 210 will transfer or handover at least one of the 
ongoing calls when the RUN of the cell 1106 is greater than 
a predetermined threshold and the BSC-2 155 can accept the 
ongoing call(s). The BSC-2 155 can accept the ongoing 
call(s) from the BSC-1 150 when the RUN of the cell 110/ 
is below the predetermined threshold, otherwise, the BSC-2 
may not accept the at least one ongoing call. 

Similarly, the BSC-2 155 and the processor-2 230 upon 
receiving the load indication message-1 238 will determine 
whether to attempt a transfer of at least one of the ongoing 
calls within the cell 110/ to the cell 1106 associated with the 
BSC-1 150. The processor-2 230 will transfer or handover at 
least one of the ongoing calls when the RUN the cell llQf is 
greater than a predetermined threshold and the BSC-1 150 
can accept the ongoing call(s). The BSC-1 150 can accept at 
least one of the ongoing caUs from the BSC-2 155 when the 
RUN of the cell 1106 is below the predetennined threshold; 
otherwise, the BSC-1 will not accept the ongoing call(s) 
from ceU UO/ 

The predetermined threshold is generally the same level 
for each of the BSCs 150 and 155, and may be submitted to 
the processors 210 and 230 via an operation and support 
system (OSS) 250. The OSS 250 may also change the levels 
of the predetermined threshold so that there is a different 
level for each cell 1106 and llOf. Also, the predetermined 
threshold level may include an upper threshold and lower 
threshold to help assure that the RUN is stable above or 
below the re^ective threshold before generating the load 
indication message. 
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Referring to FIG. 3, there is illustrated a simplified flow 
diagram of a method of operation for the exemplary load 
balancing system 50. As discussed earlier, the operation of 
the load balancing system 50 may be performed within the 
mobile telecommunications network 100 based on the GSM 5 
specification. However, other specifications or standards 
may be used such as, for example, the Advanced Mobile 
Phone System (AMPS), the Digital Advanced Mobile Phone 
System (DAMPS) and the Personal Digital Cellular (PDC) 
System. lo 

Beginning at step 302 of the preferred method, the OSS 
250 establishes the predetermined threshold and distributes 
the predetermined threshold to the BSC-1 150 and the 
BSC-2 155 (FIG. 2). The predetermined threshold is gen- 
erally the same level within each of the BSCs 150 and 155. 15 

At step 304, the load indication messages (e.g., load 
indication message- 1 238) are generated and updated within 
the respective BSCs (e.g., BSC-1 150) whenever the RUN 
within the corresponding cell (e.g., cell 110/?) changes so as 
to exceed or fall below the predetermined threshold. 
Alternatively, the load indication messages (e.g., load indi- 
cation message-1 238) may be periodically updated and 
generated during predetermined intervals of time, without 
comparing the RUN associated with the cells (e.g., cell 
IIOZ?) to the predetermined threshold. 

At step 306, each of the generated load indication mes- 
sages (e.g., load indication message-1 238) are transmitted 
to the other BSCs (e.g, BSC-2 155). Then at step 308, each 
processor (e.g., proccssor-2 230) compares the received load 
indication messages (e.g., load indication message-1 238) to 
the predetermined threshold. 

At step 310, a determination is made by each processor 
(e.g. processor-2 230) upon receiving the load indication 
message (e.g., load indication message-1 238) about 
whether to attempt a handover of at least one of the ongoing 
calls from one BSC (e.g., BSC-2 155) to the other BSC (e.g., 
BSC-1 150). The processor (e.g., processor-2 230), at step 
312, will handover at least one of the ongoing calls when the 
RUN of the cell (e.g., cell 110/) is greater than a predeter- ^ 
mined threshold, and the other BSC (e.g., BSC-1 150) can 
accept that ongoing call. Otherwise at step 314, the ongoing 
calls within the particular cell (e.g., cell HQ/) will remain 
within that cell. 

From the foregoing, it can be readily appreciated by those 45 
skilled in the art that the present invention provides a load 
balancing system and method for use in a mobile telecom- 
munications network for distributing ongoing calls between 
adjacent cells controlled by different base station controllers. 
Also, the load balancing system as disclosed may be used to 
transmit load indication messages between different base 
station controllers. 

Although one embodiment of the method and apparatus of 
the present invention has been illustrated in the accompa- 
nying Drawings and described in the foregoing Detailed 55 
Description, it will be understood that the invention is not 
limited to the embodiment disclosed, but is capable of 
numerous rearrangements, modifications and substitutions 
without departing from the spirit of the invention as set forth 
and defined by the following claims. 

What is claimed is: 

1. A load balancing system used in a mobile telecommu- 
nications network comprising: 

a mobile services switching center; 

a first base station controller coupled to the mobile 65 
services switching center for managing a first plurality 
of cells; 
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a second base station controller coupled to the mobile 
services switching center for managing a second plu- 
rality of cells, where one cell of the first plurality of 
cells is adjacent to one cell of the second plurality of 
cells, said second base station controller including: 
a processor responsive to receiving a first load indica- 
tion message from the first base station controller for 
determining whether to handover at least one ongo- 
ing call from the one cell of the second base station 
controller to the one cell of the first base station 
controller. 

2. The load balancing system of claim 1, wherein said first 
base station controller including a processor responsive to 
receiving a second load indication message from the second 
base station controller for determining whether to handover 
at least one ongoing call from the one cell of the first base 
station controller to the one cell of the second base station 
controller. 

3. The load balancing system of claim 2, wherein said 
processor of the first base station controller includes means 
for generating the first load indication message whenever a 
number of active traffic channels within the one cell of the 
first base station controller changes such as to exceed or fall 
below a predetermined threshold. 

4. The load balancing system of claim 1, wherein said 
processor of the second base station controller includes 
means for generating the second load indication message 
whenever a number of active traflSc channels within the one 
cell of the second base station controller changes such as to 
exceed or fall below a predetermined threshold. 

5. The load balancing system of claim 2, wherein said 
processor of the first base station controller includes means 
for periodically generating the first load indication message. 

6. The load balancing system of claim 1, wherein said 
processor of the second base station controller includes 
means for periodically generating the second load indicating 
message. 

7. The load balancing system of claim 2, wherein said 
processor of the first base station controller further includes 
means for transferring the at least one ongoing call to the one 
cell of the second base station controller when the number 
of active traffic channels of the one cell associated with the 
first base station controller is greater than a predetermined 
threshold and the second base station controller can accept 
the at least one ongoing call. 

8. The load balancing station of claim 1, wherein said 
processor of the second base station controller further 
includes means for transferring the at least one ongoing call 
to the one cell of the first base station controller when the 
number of active traffic channels of the one cell associated 
with the second base station controller is greater than a 
predetermined threshold and the first base station controller 
can accept the at least one ongoing call. 

9. The load balancing system of claim 2, wherein the 
processor of the first base station controller further includes 
a load monitor for updating the number of active traffic 
channels. 

10. The load balancing system of claim 9, wherein the 
processor of the first base station controller further includes 
a comparator for comparing the updated number of active 
traffic channels to the predetermined threshold. 

11. The load balancing system of claim 1, wherein the 
processor of the second base station controller further 
includes a load monitor for updating the number of active 
traffic channels. 

12. The load balancing system of claim 11, wherein the 
processor of the second base station controller further 
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includes a comparator for comparing the updated number of 
active trafiSc channels to the predetermined threshold. 

13. A mobile telecommunications network comprising: 
a switching center; 

a first base station having at least one first cell, said first 
base station controller coupled to the switching center; 
and 

a second base station controller having at least one second 
cell adjacent to the first cell of the first base station 
controller, said second base station controller coupled 
to the switching center and including: 
a second processor for transmitting a message to the 
first base station controller whenever a resource 
utilization number of the second cell changes as to 
exceed or fall below a predetermined threshold, 
where the second base station controller can accept 
at least one ongoing call from the first base station 
controller when the resource utilization number of 
the second base station controller is less than the 
predetermined threshold. 

14. The mobile telecommunications network of claim 13, 
wherein said first base station controller including a first 
processor for transmitting a message to the second base 
station controller whenever a resource utilization number of 
the first cell changes as to exceed or fall below the prede- 
termined threshold, where the first base station controller 
can accept at least one ongoing call firom the second base 
station controller when the resource utilization number of 
the first base station controller is less than the predetermined 
threshold. 

15. The mobile telecommunications network of claim 14, 
further comprising an operations and support system for 
submitting the predetermined threshold to the first processor 
and the second processor. 

16. The mobile telecommunications network of claim 14, 
wherein said first processor includes means responsive to the 
transmitted message from the second base station controller 
for transferring the at least one ongoing call of the first cell 
to the second cell of the second base station controller when 
the resource utilization number of the first cell is greater than 
a predetermined threshold and the second base station 
controller can accept the at least one ongoing call from the 
first base station controller. 

17. The mobile telecommunications network of claim 13, 
wherein said second processor includes means responsive to 
the transmitted message from the first base station controller 
for transferring the at least one ongoing call of the second 
cell to the first cell of the first base station controller when 
the resource utilization number of the second cell is greater 
than the predetermined threshold and the first base station 
controller can accept the at least one ongoing call from the 
second base station controller. 

18. The mobile telecommunications network of claim 14, 
wherein the resource utilization number includes a number 
of active traffic channels. 

19. The mobile telecommunications network of claim 14, 
wherein the resource utilization number includes a number 
of active trafiSc channels divided by a total number of traffic 
channels. 

20. The mobile telecommunications network of claim 14, 
wherein the first and second processors each include a load 
monitor for updating the resource utilization number of the 
first cell and the second cell, respectively. 

21. The mobile telecommunications network of claim 20, 
wherein the first and second processors each include a 
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comparator for comparing the respective updated resource 
utilization number to the predetermined threshold. 

22. A method used in a mobile telecommimications net- 
work for sharing loads between a first base station controller 

5 having at least one first cell and a second base station 
controller having at least one second cell adjacent to the first 
cell, said method comprising the steps of: 

establishing and distributing a predetermined threshold to 

the first and second base station controllers; 
generating a first load indication message within the first 

base station controller; 
transmitting the first load indication message to the sec- 
ond base station controller; and 
comparing the transmitted first load indication message to 
the distributed predetermined threshold to determine 
whether to handover at least one ongoing call from the 
second cell of the second base station controller to the 
first cell of the first base station controller. 

23. The method of claim 22, further comprising the steps 
of: 

generating a second load indication message within the 
second base station controller; 

transmitting the second load indication message to the 
first base station controller; and 

comparing the transiiiitted second load indication mes- 
sage to the distributed predetermined threshold to 
3Q determine whether to handover at least one ongoing 
call from the first cell of the first base station controller 
to the second cell of the second base station controller. 

24. The method of claim 22, wherein the step of gener- 
ating a first load indication message includes updating the 

35 first load indication message whenever a number of active 
traffic channels within the first cell changes such as to 
exceed or fall below the predetermined threshold, 

25. The method of claim 22, wherein the step of gener- 
ating a first load indication message includes updating the 

^ first load indication message on a periodic basis. 

26. The method of claim 23, wherein the step of gener- 
ating a second load indication message includes updating the 
second load indication message whenever a number of 
active traffic channels within the second cell changes such as 
to exceed or fall below the predetermined threshold, 

27. The method of claim 23, wherein the step of gener- 
ating a second indication message includes periodically 
updating the second load indication message, 

28. The method of claim 22, wherein the step of com- 
paring the transmitted first load indication message further 
includes transferring the at least one ongoing call to the first 
cell when the number of active traffic channels of the second 
cell associated with the second base station controller is 
greater than the predetermined threshold and the first base 
station controller can accept the at least one ongoing call. 

29. The method of claim 23, wherein the step of com- 
paring the transmitted second load indication message fur- 
ther includes transferring the at least one ongoing call to the 
second cell when the number of active traffic chaimels of the 
first cell associated with the first base station controller is 
greater than the predetermined threshold and the second 
base station controller can accept the at least one ongoing 
caU. 

* ♦ * * * 



07/10/2003, EAST version: 1.03.0002 



UNITED STATES PATENT AND TRADEMARK OFHCE 



CERTIFICATE OF CORRECTION 



PATENT NO. 
DATED 



: 6,385,449 B2 
: May 7, 2002 



Page 1 of 1 



INVENTOR(S) : Eriksson et al 



It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 



Drawings, 

Fig. 2, Element 236, delete "COMPARATOR" and insert -- COMPARATOR-1 --. 
Fig. 2, Element 240, delete "COMPARATOR" and insert COMPARATOR-2 --. 

Column 2, 

Line 41, delete "DRAWINGS" and insert -- INVENTION --. 
Column 3, 

Line 8, delete "llOrf" and insert - llOe 
Column 4, 

Line 27, delete "llOA" and insert - 110/--. 
Line 51, after "RUN" insert - of -. 



Signed and Sealed this 



Third Day of December, 2002 




JAMES E. ROGAN 



Director of the United States Patent and Trademark Office 



07/10/2003, EAST version: 1.03.0002 



